In this paper, we report the discovery of another novel polyether antibiotic X-14873A and its descarboxyl derivatives, X-14873G and X-14873H (Fig. 1 ). This report presents the taxonomy of the producing culture Streptornyces sp. X-14873, fermentation conditions for the antibiotic production, and biological as well as the ionophorous properties of X-14873A. The isolation and characterization of the antibiotics and other metabolites are described in the accompanying paper8).
Taxonomy of the Producing Culture
The streptomycetes culture producing antibiotic X-14873A, X-14873G, and X-14873H was iso- The amount of antibiotic X-14873A produced in the fermentation broth was determined by ethyl acetate extraction and high pressure liquid chromatography. The analysis was carried out on a reverse phase C15-Nova Pak (15 cm x 4.5 min, Waters Assoc., Milford, MA, U.S.A.) using a solvent sys- The fermentation was carried out in 500-m1 Erlenmeyer flasks containing 50 ml of production medium under the condition described in the text. tem composed of acetonitrile and 1 % aq acetic acid (85: 15) with a flow rate of 0.9 ml/minute. Antibiotic X-14873A was observed for the flow time at 6 minutes (K'4.5) using a RI detector (ERC-7510, Erma Optical Works, Tokyo, Japan). Glycerol content in fermentation broth was determined by a colorimetric method13). The cell growth was estimated by measuring the packed-mycelia volume in broth by centrifugation at 1,600 rpm for 10 minutes in a graduated glass centrifuge tube (13 x 130 mm) with a Sorvall GLC-2B bench-top centrifuge. A typical time course of X-14873 is shown in Fig. 3 . by an agar well diffusion assay .
G(-):
Gram-positive; G(-): Gram-negative.
Biological and lonophore Properties
As an antibiotic, X-14873A is mainly active against Gram-positive bacteria and exhibits no activity against all the Gram-negative rods tested. The antimicrobial spectra of X-14873A, X-14873G, and X-14873H are shown in Table 4 . It is interesting to note that X-14873H, the descarboxyl molecule of X-14873A, is also active against most of the Gram-positive bacteria tested while the other descarboxyl derivative, X-14873G, is practically inactive. These results indicate that the carboxylic function of the polyether antibiotic molecule is not required for the antimicrobial activity, even though the ionized carboxylic group plays an important role in complexation of cations by carboxylic acid polyether antibiotics1).
Antibiotic X-14873A also induces a change in the proportion of volatile fatty acids (acetate, propionate, and butyrate) produced in the rumen by increasing the molar proportion of propionate in the rumen fluid. This activity has been implicated as the mechanism for increased feed utilization in ruminants by the polyether antibiotics, lasalocid and monensin14), and suggests that antibiotic X-14873A is a potential candidate as a ruminant performance enhancer.
X-14873A is structurally similar to lysocellin15) and exhibits similar ionophorous properties2).
It complexes and transports both monovalent
and divalent cations as demonstrated in the experiments shown in Table 5 and Fig. 4 . The cation binding sequence of X-14873 as determined by an ion-competition experiment (Table 5) is:
Sr2+, Cs+, Na+>Li+
As expected, the descarboxylic derivatives of X-14873A, i.e., X-14873G and X-14873H, do not bind and transport either rubidium or calcium ions in the two-phase distribution system described in Table 5 . The U-tube system described by ASHTON and STEINRAUFV1) was employed for the assay. Five ml of a CHCl3 solution of antibiotic (1 X 10-4 M) were added to a glass U-tube. Two ml of an aqueous Tris-HCl buffer (20 mm, pH 9.5) containing 1 mm [45Ca]calcium chloride or [86Rb]-rubidium chloride was placed in one arm of the U-tube and an equal volume of the same buffer solution with unlabelled calcium or rubidium chloride in the other arm. The chloroform phase separating the two aqueous phases was then gently stirred with a magnetic stirrer. The rate of appearance of radioactive calcium or rubidium in the label-free side was determined by counting samples (50 Ed) taken from both aqueous phases with 10 ml Aquasol (New England Nuclear, Boston, Mass., U.S.A.) in an Intertechnique liquid scintillation spectrometer.
•: Ca2+; A: Rb+.
Time (hours) The cation selectivity sequence of X-14873A was determined by the method of LIU and HERMANN20). Two ,umol of antibiotic (in 2 ml of 70% toluene-30% butanol) were equilibrated by shaking for 2 hours at 20°C with 2 itmo1 of 86RbCl or 1 pmol of 45 CaCl2 (in I ml of dimethylglycine-tetramethylammonium hydroxide buffer, 25 mm pH 10.0). Complex formation was measured by liquid scintillation counting of both phases (see Fig. 4 ). Displacement of labeled cation from the ionophore complexes was determined by the addition of unlabeled cations (2 µmol of monovalent or 1 µ-mol of divalent metal chloride).
